Hydraulics
Physical Properties of Water.—The maximum density of water
occurs at 39° F., when, if pure, its weight is 62-42 Ib. per cubic foot. The
density of sea water varies somewhat with the locality, but its weight may be
taken, with a close degree of accuracy, as 64-0 Ib. per cubic foot.
Water is slightly compressible, the compressibility varying with the
temperature. The modulus of compressibility varies from 368,000 to
288,000 Ib. per square inch as the temperature varies from 212° F. to 39° F.
At ordinary temperatures and pressures water is capable of dissolving
comparatively large volumes of air. If the temperature is raised, or the
pressure reduced, this is liberated, and the hissing, which is so often noticeable
where water is escaping at high velocities past the restricted area of a valve
seat, is due to the reduction of pressure and the consequent liberation of
air bubbles which occurs under these circumstances.
In common with all other fluids, water possesses the property of viscosity.
This property, only noticeable when the fluid is in motion, is the cause of all
so-called fluid friction, and gives the fluid the appearance of being able to
withstand a shear stress between adjacent layers.
Hydrostatics.—In water at rest, the pressure is everywhere the same
at the same depth, and is the same in all directions. If Wis the weight per
cubic foot, the pressure, at a depth h feet, is Wh Ib. per square foot, so that
a head of water of i ft. produces a pressure of 62-4 Ib. per square foot, or of
"433 Ik- per square inch.
Resultant Pressure and Centre of Pressure.—If p is the mean pressure
intensity on a small element of area (5a, the force acting on this element will
be p$a, and the total pressure on the whole submerged area will be the
sum of all these small normal pressures and will be represented by %(pSa).
The resultant of all these elementary forces is termed the resultant pressure
on the area, while the point at which the line of action of this resultant cuts
the area is termed the centre of pressure.
In the case of a plane surface, the total pressure is the same as the resultant
pressure, and is given by WA# Ib., where A is the area in square feet, and x
is the depth of-its centroid below the water surface, in feet.
The distance from the surface, of the centre of pressure of a plane area
is equal to k* -r #', where k is the radius of gyration of the area about an

